We review recent B physics results obtained in polarized e 
INTRODUCTION
The results presented here are based on samples of approximately 50,000 and 100,000 e + e − → Z 0 → hadrons events with longitudinally polarized electrons collected by the SLD experiment during the 1993 and 1994-95 data taking periods, respectively. During these periods, the average measured polarization was (63.0 ± 1.1)% and (77.2 ± 0.5)%. A description of the detector can be found in Ref. [ 1] . B + and B meson is exclusively reconstructed and intersected with an identified lepton to determine the B decay point. The two techniques used by SLD take advantage of the excellent 3-D vertexing capabilities of the CCD Vertex Detector to reconstruct the decays (semi-) inclusively. The goal is to reconstruct and identify all the tracks originating from the B decay chain, and thus separate charged and neutral B mesons using the total charge Q of tracks associated with the decay.
The first analysis [ 3] uses an inclusive topological vertexing technique [ 4] summarized below. A search is made to find regions in 3-D space with high track density (other than the primary vertex). Such a region, or "seed" vertex, is found in ∼ 50% of b hemispheres, but only in ∼ 15% of c hemispheres and in less than 1% of uds hemispheres. The b hemisphere vertex finding efficiency increases with the decay length D to attain a constant level of 80% for D > 3 mm. Due to the typical B → D cascade structure of the decays, not all tracks originate from a single space point, and thus, may not be attached to the seed vertex if the D meson travelled sufficiently far from the B decay point. Therefore, isolated tracks with T < 1 mm and L/D > 0.3 are attached to the seed vertex to form the final secondary vertex. The quantity T represents the minimum distance between a given track and the seed vertex axis, and L is the distance along the vertex axis between the interaction point and the point of closest approach between the track and the vertex axis.
In the hadronic Z 0 event sample, we select 9719 B decay candidates by requiring the decay length D > 1 mm and the invariant mass computed using all tracks associated with the secondary vertex M raw > 2 GeV/c 2 . The minimum vertex mass requirement serves not only as a means to select a 97% pure sample of bb events but also as a means to enhance the charge reconstruction purity. The sample is divided into 3665 neutral and 6033 charged decays with Q = 0 and Q = ±1, 2, 3, respectively. Monte Carlo (MC) studies show that the charged sample consists of 52.8% B + , 32.1% B Experimentally, a measurement of the time dependence of B 0 -B 0 mixing requires three ingredients: (i) the B decay proper time has to be reconstructed, (ii) the B flavor at production (initial state t = 0) needs to be determined, as well as (iii) the B flavor at decay (final state t = t decay ). At SLD, the time dependence of B 0 d -B 0 d mixing has been measured using four different methods. All four use the same initial state tagging but differ by the method used to either reconstruct the B decay or tag its final state.
Initial state tagging takes advantage of the large polarization-dependent forward backward asymmetry in Z 0 → bb decays
where A b = 0.94 and A e = 0.15. This only requires knowledge of the electron beam polarization P e and the cosine of the angle between the thrust axis directionT and the electron beam direction, cos θ T . For left-(right-) handed electrons and forward (backward) B decay vertices, the initial quark is tagged as a b quark; otherwise, it is tagged as a b quark. The initial state tag can be augmented by using a momentum-weighted track charge in the hemisphere opposite that of the reconstructed B vertex, defined as
where p i is the three-momentum of track i and Q i its charge, and κ = 0.5. Figure 3 shows the distributions of cos θ T signed by the electron beam helicity and opposite hemisphere jet charge. Clear separation between initial b andb quarks is observed. These two tags are combined to yield an initial state tag with 100% efficiency and effective average right-tag probability of 84% (for P e = 77%). The first two B 0 d -B 0 d mixing analyses [ 6] use topological vertexing to select the tracks from the B decay and measure its decay length. A sample of 16803 vertices is selected after requiring the mass of all tracks in the vertex, corrected for the amount of missing transverse momentum, M > 2 GeV/c 2 (no explicit cut is placed on the decay length). The first analysis uses charged kaons from the B decay chain to tag the final state. This tag relies on the fact that most B decays occur via the dominant b → c → s transition. Thus,
The fraction of charged kaons produced with the right sign has been measured to be (82 ± 5)% in B 0 d decays [ 7] . Charged kaons are identified with the Cherenkov Ring Imaging Detector, using both liquid and gas radiators to cover most of the kaon momentum range: 0.8 to 25 GeV/c. The rate of pion misidentification as a function of momentum is calibrated from the data using a pure sample of pions from K 0 s decays. The kaon tag yields a sample of 5694 decays with a correct tag probability of 77% for B Table 1 .
The second analysis exploits the B → D cascade charge structure to tag the final state. To enhance the B 0 d fraction, we require the vertex decay tracks. The direction of the vertex axis is adjusted to minimize the impact parameter sum of the tracks in the vertex and the mean track impact parameter is required to be less than 50 µm at this minimum. A sample of 3291 decays satisfies the selection criteria. The "charge dipole" δq of the vertex is then defined as the relative displacement between the weighted mean location L i of the positive tracks and of the negative tracks:
, where the first (second) term is a sum over all positive (negative) tracks in the vertex. The weight w i for each track i is inversely proportional to the uncertainty on the quantity L i . The correct tag probability increases with the magnitude of δq and reaches a maximum of 84% at large |δq|. A fit to the mixed fraction distribution as a function of decay length [ Fig. 4(b) ] yields ∆m d = 0.561 ± 0.078(stat) ± 0.039(syst) ps −1 with a χ 2 /dof = 8.8/7. The main contributions to the systematic error come from MC statistics and fit systematics ( Table 1) .
The next two analyses select semileptonic decays. The first of these (lepton + D, Ref. [ 8] ) is identical to that used to measure the B + and B Table 1) .
The last analysis (lepton+tracks, Ref. [ 9] ) selects semileptonic decays by identifying electrons and muons with high transverse momentum p T > 0.8 GeV/c with respect to the nearest jet axis. This enhances the fraction of Z 0 → bb events and allows for the use of a fully inclusive vertexing technique. The B decay vertex is estimated by computing an average intersection point between the lepton trajectory and all well-measured tracks in the jet, each track being weighted according to its probability to originate from the decay of a short-lived heavy hadron. Here, the B decay proper time is reconstructed by estimating the B hadron momentum based on track and energy clusters in the calorimeter. The final sample contains 2609 semileptonic decay candidates with an estimated B hadron purity of 93% and correct final state tag probability of 85%.
For this analysis, the value of ∆m d is extracted from an unbinned maximum likelihood analysis with parameterizations estimated from the MC. The fit yields ∆m d = 0.520 ± 0.072(stat) ± 0.035(syst) ps −1 and the corresponding mixed fraction distribution is shown in Fig. 4(d) . Main systematic uncertainties are presented in Table 1 .
The preliminary results from the four analyses have been combined, taking into account statistical and systematic correlations, to produce the following SLD average: ∆m d = 0.525 ± 0.043(stat) ± 0.037(syst) ps −1 . (3) This average is consistent with the world average value of 0.466 ± 0.018 [ 5] .
SUMMARY AND FUTURE
Using a sample of ∼ 150, 000 hadronic Z 0 decays collected between 1993 and 1995, the SLD Collaboration has produced precise B + and B Detector. This new detector allows for significant improvements in resolution. In particular, the decay length resolution improves by roughly a factor of two. SLD is looking forward to performing many exciting B physics measurements over the next few years.
